Introduction
Improving the well-being of a population and raising human development outcomes forces policy makers to confront many interrelated constraints and shortcomings simultaneously. The Sustainable Development Goals (SDGs) provide policy makers in the developing world with a set of objective benchmarks that suggest specific areas for policy reform and investment. For example, addressing the goal of reducing under-five mortality rates leads to an emphasis on increasing the availability of health care centers and encouraging regular preventive health checkups and other healthy behaviors (WHO and UNICEF, 2014) . Although strong economic growth and improving institutional environments are at the core of achieving SDGs, these policies work best when designed in accord with a strong understanding of household values and knowledge.
Thus, after first addressing issues related to health care access, further progress on improving child development outcomes may require incentivizing changes to long-established social and cultural practices that are important impediments to achieving human development outcomes. As creating incentives to change any cultural norm or practice may be both costly and controversial, empirical assessments of potential benefits are important. In this paper, we examine the effects of consanguineous marriage, marriage to first or second cousins, to child cognitive ability and height-for-age.
Consanguinity is widespread in North Africa, Central and West Asia, as well as in most parts of South Asia (Kaiser, 2016) . Further, consanguineous unions are more common in Islamic societies: in Afghanistan, the proportion of consanguineous marriages is estimated to be 46.2 percent (Saify and Saadat, 2012) , in Lebanon it is 35.5 percent (Barbour and Salameh 2009) , between 20.9 to 32.8 percent in the Arab Republic of Egypt, 47 to 60 percent in Iraq, 42.1 to 66.7 percent in Saudi Arabia and 40 to 44.7 percent in the Republic of Yemen (Tadmouri et al. 2009 ). Outside the Muslim world, consanguinity also prevails in some societies: between 20 to 45 percent of marriages in the Hindu-majority states of South India are contracted between close relatives (Bittles, 1994) .
Existing evidence shows that inbreeding increases the risk of neonatal and post-neonatal mortality due to the expression of detrimental recessive genes (Saggar and Bittles 2008; Dorsten, Hotchkiss and King 1999) , but the linkages between consanguinity and a broader array of human development outcomes are yet to be studied in depth. Such research on consanguinity tends to suffer from limited sample sizes, few outcomes of interest, or both. Further, to our knowledge no research to date controls for non-random selection into consanguineous unions.
3 As consanguinity may be linked to a wide range of human development indicators, we use a unified framework to lay out the decision to enter into consanguineous marriages and potential effects on child development. We then explore the relationship between consanguinity and two important child development outcomes: child cognitive ability and stature. The paper makes use of a unique household survey from Pakistan that includes information on the marriage patterns of all household members as well as their parents (regardless of whether they are still alive or present in the household). Human development outcomes include height and weight measurements for all household members age 5 and above, cognitive tests administered to children and adults, and a set of questions useful for modeling the marriage decisions of the parents of household members, including grandparent land ownership status and mortality.
The next section briefly reviews motivations for marriage to a relative, most frequently a first or second cousin, and existing evidence on human development impacts. Section 3 presents a modified version of Becker's marriage model that is used to motivate the empirical analysis. Data sources are described by Section 4, followed by a discussion of empirical results and conclusions.
Consanguineous Marriages

Why Marry a Relative?
High levels of consanguinity in Pakistan have been well documented. Using the 1990/91 Pakistan Demographic and Health Survey, Hussain and Bittles (1998) estimate that 60 percent of marriages are consanguineous unions, and that the incidence of consanguinity had remained unchanged over the previous three to four decades. 2 The decision to marry a relative may be driven by cultural or economic factors or both.
In some societies, there is a belief that compatibility between husband and wife, as well as between the bride and the rest of the household, will be maximized by marriages among kin (Khlat et al. 1986 ). Further, in societies in which violence against women is rampant, concerns over the safety and welfare of females may influence the decision to enter a consanguineous marriage. 3 Further, beliefs about the potential negative effects on child outcomes of marriages among kin would likely influence the prevalence of such 4 partnerships. Many individuals may be unaware of potential negative effects of marriages among kin or not fully believe scientific evidence.
Economic explanations for consanguinity range from incentives within agricultural economies to reduce risk in the absence of savings and insurance markets, or alternatively to family wealth maximization strategies. In agricultural societies, parents may prefer to keep productive and responsible adults in the family, rather than taking a risk on integrating an outsider into the household. More generally, when informal contracting for productive activities is the norm, "trust" is essential but scarce, and thus increases the benefits of consanguinity as it reinforces within-family partnerships (Kuper 2009) .
A second set of economic motivations for consanguineous marriage stems from the lack of well-developed savings and insurance markets, which influences both considerations of security in old age as well as the ability to cope with idiosyncratic risks. Support in old age is likely to be higher when the next generation couple, both the husband and the wife, have some relationship to an elderly parent. 4 In Bangladesh, the effect of this expectation leads to lower dowries for consanguineous marriages (Do, Iyer and Joshi, 2013) .
With respect to insurance, Mobarak, Kuhn and Peters (2013) utilize the introduction of a flood protection embankment on one side of a river to test how consanguinity responds to the reduction of flood risk.
Consistent with the hypothesis that consanguinity is a response to uninsured risk, flood-protected households are less likely to enter into consanguineous marriages and consequently, when poor households face less flood risk, they may be willing to use more savings for dowry payments to nonrelatives at the time of marriage.
Third, and perhaps most important among economic explanations, maintaining family property is often a key motivation for marriages among kin (e.g., Caldwell, Reddy and Caldwell 1988) . As land is not portable and division of plots may lead to lower productivity, keeping land within the family may be an important motivation in rural areas. Wealth is more than land ownership, and may thus have two effects operating in opposite directions; landownership in rural areas increases the likelihood of consanguineous marriage while wealth overall can decrease the likelihood of marrying a relative. Saedi-Wong, Al-Frayh and Wong (1989) find that, in Saudi Arabia there are higher rates of marriage to a close relative in rural areas and among the poor. In addition, among the Reddis of Chittoor District in South India, Rami and Reddy (1979) show that marriage to a close family member is higher among landowning families. 5
What Are the "Impacts" of Consanguineous Marriages on Children?
With respect to the "impact" of consanguineous marriages on children, most research to date has focused on child mortality. In Pakistan, without correcting for socioeconomic characteristics, Bittles (1994) finds that as a percentage of all reported pregnancies, total pre-and post-natal mortality rose from 16.4 percent in non-consanguineous progeny, to 20.1 percent in second cousins, 22.1 percent in first cousins and 39 percent in double first cousins. Infant mortality was 5.1 percent among non-consanguineous progeny, 6.9 percent for second cousins, 7.9 percent for first cousins and 12.7 percent for double first cousins. Similarly, Shah, Toney and Pitcher (1998) also document a correlation between first-cousin marriages and child mortality in Pakistan. Other examples include Farah and Preston (1982) , who find that 37 percent of women in a sample from Sudan are married to cousins and child mortality among this group is 20 percent higher than among families in which the husband and wife are not related by blood (more distant relatives have intermediate child mortality). The magnitude of the effect is quite large; requiring about six additional years of woman's education to offset the child-survival consequences of marrying a cousin.
Apart from child mortality, consanguinity may also be associated with malnutrition, but there are relatively few studies examining this connection. In one notable exception, Hasnain and Hashmi (2009) surveyed 800 children in rural Sindh, Pakistan and showed that consanguinity (treated as an exogenous variable) is a key predictor of being underweight. Further, descriptive evidence suggests that the offspring of unrelated parents may perform better in cognitive tests than the children of first-cousin marriages.
Using a representative sample of 3,203 (grade 4 and grade 6) children from the Arab educational system in Israel, Bashi (1977) finds that the offspring of double-cousin marriages perform the worst on cognitive tests, followed by the offspring of first-cousin marriages and then the offspring of unrelated parents. An important limitation of previous studies on consanguinity is that they do not account for the endogenous decision to marry a relative.
With respect to observed height, which is a proxy for nutritional status in early childhood, and child cognitive ability, there is good reason to believe that the estimated magnitude of any negative biological effects of consanguineous marriage will be biased toward zero. Economic motives driving consanguineous marriages, particularly improved ability to manage idiosyncratic risk, and increased productivity in agriculture and home production, would likely lead to more inputs available for child nutritional support in households with consanguineous unions between parents than in those in which parents are unrelated.
A main contribution of the paper lies in identifying the biological effects of consanguinity separately from positive biases associated with economic motives for marrying a relative.
Theoretical Framework
To motivate the empirical analysis that follows, we build on the theoretical models proposed by Becker and Tomes (1976) and Becker (1981) . In this setup, spouse characteristics influence the expected utility derived from marriage. Marriage is assumed to be always preferred to remaining single. A household's utility derived from marriage is a function of the quality of offspring Q, and spouse's wealth W expressed as: 5
The utility derived from marriage is increasing in both wealth and child quality:
( , ) ⁄ > 0, and ( , ) ⁄ > 0
Marital Wealth Technology
Spousal assets are assumed to be of two types: joint land wealth, , of the husband and wife, which is assumed to be illiquid (with relatively few observed sale-purchase transactions of land in rural South Asia) and non-land wealth , assumed to be perfectly liquid. Household wealth is a function of land wealth, other wealth and the degree of consanguinity between spouses, , or
Marital wealth is increasing in both land wealth and non-land wealth ( ( , , ) ⁄ > 0 and ( , , ) ⁄ > 0), and the illiquidity of land implies that land wealth and consanguinity are complements, or ( , , ) ⁄ > 0. The complementarity of land wealth and consanguinity, reflected in the positive cross partial derivative, originates from a lower level of shirking in productive activities assumed among families joined by consanguineous unions, relative to those involving a nonrelative. Do et al. (2013) find that short social distance plays the role of social capital in marriage contracting, by making ex-ante commitment between families easier. They suggest that since relatives have more verifiable information about each other, they are therefore more likely to exert effort in economic activities, and less likely to engage in opportunistic behavior, as also suggested by Putnam (2000) . As shirking is costlier in the context of consanguineous marriages, it is disincentivized and returns 7 to land wealth are thus higher. Goody (1973) , Agarwal (1994) and Bittles (2001) have also argued consanguinity provides a means to consolidate and maintain family assets and resources, reinforcing incentive-based motives aimed at resisting shirking.
The Child-Quality Production Function
Following Becker and Tomes (1976) , offspring quality, , is assumed to be a function of household investment in children i, and such factors as inherited ability, public expenditure on children, "luck" and other unobservables that affect quality. Taken together, the component of offspring quality outside of parental control is captured by e, denoting offspring endowment, in the sense of Becker and Tomes (1976) . Consanguinity between spouses, , may have a detrimental effect on offspring quality as a result of a higher degree of homozygosity between parents. In addition, the model includes heterogeneity in beliefs about the detrimental effects of consanguinity, . The child quality production function can be written in general form as:
Beliefs about the detrimental effects of consanguinity on child quality (human capital outcomes), = ( ), are a function of schooling, , and these beliefs are increasing in schooling, ⁄ > 0. 6 Consanguinity is assumed to have potential detrimental effects on the physical and mental abilities of children, or ( , ) ⁄ <0, and offspring quality is increased through parental investments,
Consanguinity in the Household Optimization Decision
At the time of marriage, families maximize their expected utility from marriage with respect to in (4) subject to a household budget constraint (5):
s.t. 6 A large fraction of Pakistani households might not be aware of the potential detrimental effects of consanguinity.
In the Pakistan Labor and Skills Survey 2013, individuals are asked to agree or disagree with the statement that "consanguinity between spouses can negatively affect children's health or abilities." 72.4% of individuals report disagreeing with this statement.
For the sake of simplicity, we abstract from parental optimization between own consumption and investment in children by assuming that all the liquid wealth is invested in child quality. Applying the Chain rule, families choose the optimal degree of consanguinity, * , where the marginal benefits of consanguinity in terms of wealth production equal the marginal costs associated with the detrimental effects on child quality, or
where, ⁄ > 0
In this context, when choosing * families optimize by finding the balance between the wealth effect of consanguinity and negative effects associated with kinship (a child quality effect). Since illiquid land wealth increases the marginal benefit to consanguinity without affecting its marginal costs, it follows that: * > 0 ⁄
The optimal level of consanguinity chosen by families will be a positive function of illiquid land wealth, implying that levels of consanguinity will be higher in rural areas where land ownership is more common. 7
In addition, since the belief that consanguinity is detrimental to child quality is increasing in schooling, the level of consanguinity chosen by families will decrease with schooling, ceteris paribus.
The model suggests distinguishing among four cases:
(1) > 0 and > 0: δ has two opposing effects on expected U: a positive effect via w (wealth effect), and a direct negative effect via Q (child quality effect);
(2) > 0 and = 0: only the wealth effect plays a role in decision making, and the highest degree of consanguinity (δ) will be preferred;
(3) = 0 and > 0: δ only has an impact on Q and a negative and direct effect on child quality, and = 0 will be preferred;
(4) = 0 and = 0: families will be indifferent between various levels of δ. 9
Empirical Estimation of the Effects of Consanguinity
As in Becker and Tomes (1976) , equation (3) can be written as an additive function, to express the quality of children produced by the household as: 8
Recognizing that father's education, child age, gender and geographic location may be independently correlated with child outcomes, we control for these additional covariates, , and empirically estimate the model as 9 :
Where the child's endowment e is captured by the error term . Estimating by simple OLS would yield biased estimates if child endowments are correlated with δ, or more generally, if some unobservables affecting the decision to marry within the family also determine child quality. In this model, beliefs about the detrimental effects of consanguinity, , are potentially important unobservables which are likely to be associated with both δ and . Further, given the potential economic motives for marrying cousins, there may be a positive bias associated with parents who are related if there are fewer disagreements over investing available resources in child quality. For this reason, to identify we need one or more instruments correlated with the decision to marry a relative, but after controlling for current family wealth and other covariates, uncorrelated with those child endowments that are unrelated to consanguineous marriage of their parents. Within our theoretical framework, the decision to marry within the family is affected by land wealth w l , of the child's grandparents and parental schooling s.
Assuming linearity and additivity, and including father's education among exogenous regressors, the first stage used to identify determinants of consanguineous marriage can be estimated as:
In order to use (12) to identify a causal effect of consanguineous marriage, , on child quality, Q, we must be confident that, after controlling for total current household wealth, , land ownership of a child's grandparent (in the past if not no longer alive, or at present if still living) is uncorrelated with both child endowments and parent investments in child quality. Contrary to liquid wealth, markets for land wealth are thin in rural South Asia (Griffin, Khan and Ickowitz, 2000) . In addition, as pointed out by De Soto (2000), financial institutions in South Asia are typically reluctant to accept land as collateral for a loan. Land wealth is therefore unlikely to be converted into child quality inputs and therefore to directly affect child quality.
Since in our model w l (land ownership) only affects Q indirectly via its effect on in (12) but does not enter (10) directly (exclusion restriction), it will identify the effect of on Q as long as errors in measurement of wealth are not systematically related to both land wealth and child outcomes. As grandparents may have had a strong influence on the marriage decision of a child's parents (Holy, 1989) , we also explore using indicators of whether a grandparent was alive at the time the child's parents were married as instruments. The LSS consists of a detailed household roster, a female and male questionnaire, and a cognitive assessment taken by all adults in the household and all children aged 5-13. 13 The household roster collects general information on all household members including demographics and education, but also anthropometrics and overall health status, parental land ownership and parental mortality. It also 10 We also conducted the analysis in the urban sample of the survey. However, our set of instruments used in rural areas lack power to identify the impact of consanguinity in urban areas. Therefore, the causal impact of consanguinity in urban areas could not be identified. As a result, they are not reported in the paper but are available upon request. 11 Those areas could not be covered by the survey due to security reasons. 12 Following international standards, children with z scores below -6 or above 6 were excluded from this estimation sample. 13 The female and male questionnaires were administered to one randomly selected male and one randomly selected female in the household aged 15-65.
The Labor and Skills Survey
inquired about the degree of consanguinity between not only household members and their spouse, but also of their parents and grandparents. Degrees of consanguinity are captured by 3 different categories: also allow us to construct the "f-coefficient of the parent relationship," also referred as "f-coefficient of inbreeding" or kinship in the literature, which measures the likelihood of genetic effects (homozygosity) associated with inbreeding. 14 Using this metric in our context and referring to biological classifications, the f-coefficient for 1 st cousins was given the value 0.125, second cousins was given the value 0.031, while the f-coefficient for unrelated individuals takes the value 0.
Our measure of cognitive ability is derived from the Raven's test of progressive matrices, administered to all children aged 5 to 13 in the LSS households. The Raven's test of progressive matrices aims at measuring logical reasoning ability. The instrument consists of 36 questions of increasing difficulty in which the child is asked to identify the missing figure in a logical sequence of colored figures. We construct our measure of cognitive development from the answers given to each of the 36 items using Item Response Theory (IRT). Calculating a score through IRT has the advantage in that it optimally exploits data from a test by weighting questions by contribution to determining differences among respondents. In this sense, the scores provide a more precise measure of ability than a raw score or z-score. Though initially used in psychometrics, Das and Hammer (2005) , among several others, have used this approach to optimally calculate test scores for economic applications. 15 IRT is based on the assumption that there is an underlying latent random variable, θ, and every question in a test maps this latent variable to a response.
The IRT method estimates the relationship between the latent trait of interest, in our case cognitive ability, and the Raven's question items intended to measure the trait using maximum likelihood methods.
14 More precisely, the f-coefficient of inbreeding expresses the expected percentage of homozygosity arising from a given system of breeding. For a given gene with equally common dominant and recessive variants A and a, a random-bred stock will be 50% homozygous (25% AA and 25% aa), while a closely inbred population will be 100% homozygous (100% AA or 100% aa). The coefficient of inbreeding f is thus designed to run from 0 for an expected 50% homozygosis to 1 for an expected 100% homozygosis, f=2h-1, where h is the chance of finding homozygosis in this gene. 15 See Rasch (1960) , Birnbaum (1967) , or Hambleton et al. (1991) .
In this paper, we use a two-parameter logistical model to estimate IRT scores. 16 As the main advantage of this approach, compared to using raw scores or z-scores, is that it takes into account differences in difficulty of the 36 test questions in the calculation of the cognitive score, it is not surprising that the correlation between Raven's raw scores and IRT scores is quite large at 0.97.
The survey does not report expenditure data, but collects detailed information on durable goods and assets owned by the household, and on the characteristics of the dwelling in which the household lives.
Following a well-established approach pioneered by Filmer and Pritchett (2001), we use this information to construct an index for the household's contemporaneous wealth based on principal component analysis. The estimate of relative wealth using the PCA is based on the first principal component, which we use as a proxy for household's wealth. 17 Finally, height and weight measurements were obtained from all household members aged five and above.
Empirical Analysis
Determinants of Parental Consanguinity
We first discuss determinants of (parental) consanguinity both because the question is of interest in itself, but also because the consanguinity estimates will serve as first-stage equations in estimates of the effect of consanguinity on child height and cognitive ability. Using a linear probability model, we regress three alternative indicators of parental consanguinity on a set of family and individual characteristics that are likely to affect parental consanguinity. The most important factor that increases the likelihood of (parental) consanguinity is grandfather's ownership of land. This is consistent with the (mostly qualitative) literature on the topic, where illiquid wealth, and in particular landholding of the previous generation, is seen as an important determinant of consanguineous marriage. At the same time, contemporary household liquid wealth as captured by an asset index is negatively related to consanguineous marriage.
Finally, maternal grandfather's death before age 65 is linked to a statistically significant reduction in parental consanguinity, which is consistent with the hypothesis that the maternal grandparent may prefer a consanguineous union for both economic and cultural reasons. In separate models including a full set of parental survival indicators only the maternal grandfather is significant, whereas effects of survival of other grandparents were both statistically insignificant and of negligible magnitude. Several cultural explanations for this finding center on the important role played by fathers in their daughters' marital decisions in Muslim societies (Holy, 1989) , combined with both patrilocality and the fact that grooms cannot credibly commit ex-ante to treat a prospective wife well (Jacoby and Mansuri, 2010) . 18 In patrilocal societies like Pakistan, daughters leave their parental homes while married sons do not. As daughters move to a new household, the monitoring costs of her treatment increase significantly and a marriage to a relative could decrease the likelihood of poor treatment. In this context, the death of the patriarch would diminish the ability of the family to provide protection to a daughter who is then more likely to move to an unrelated household. The signs of the estimated coefficients are broadly consistent if one limits parental consanguinity to the marriage of first cousins only (columns 3 and 4 in Table 2 ), but in this case fewer estimates are statistically significant at 1 percent level.
Consequences of Consanguinity for Children: Ravens Test Results and Stunting
Consanguinity and Cognitive Performance. Children born into consanguineous unions have lower cognitive abilities, as captured by Ravens test scores (Table 3) . OLS estimates, shown in column (1) suggest that children with related parents score 0.14 standard deviations lower on a Ravens test than children with unrelated parents. Other measures of consanguinity, the F-coefficient and treating parents as first and second cousins separately, also suggest a negative, but insignificant impact of consanguinity. Further, when including district fixed-effects, to control for unobservables related to local economic development, access to off-farm labor markets and local customs, we note that children with related parents have a statistically insignificant score that is 0.1 standard deviations lower than those with unrelated parents.
As suggested in the discussion above, the economic motives behind consanguineous unions are likely to improve the financial health of households and thus also access to child inputs (food and health care).
Thus, there will be an upward bias on estimates of the biological effects of consanguinity on child outcomes. We thus next introduce an instrumental variables approach, estimated through an instrumental variables limited information maximum likelihood (IV-LIML) approach, as it is less susceptible than other IV estimators to weak instrument bias, and show results in column 5 (province fixed effects) and column 6 (district fixed effects). Consistent with our expectation of an upward bias in OLS, the IV-LIML estimates suggest that children born to parents in consanguineous unions score 0.83 and 1.09 standard deviations lower, in models with province and district fixed effects, respectively, on Ravens Progressive
Matrices tests. The negative effect of consanguinity on cognitive development is significant at the 5 percent level in both models.
The results of the Hansen J-test for over-identification show no evidence against our identification strategy, but the F-statistics on excluded instruments are 8.27 and 5.30 in models with province and district fixed effects. Although jointly significant at better than 1 percent, the F-statistics are below 10, the standard rule of thumb at which researchers should be concerned with possible weak instrument bias (e.g., Stock and Yogo, 2005) . Note that we are clustering standard errors at the village, and the "rule-ofthumb" was derived in an environment in which errors can be considered independent, thus standard thresholds may not apply with cluster-corrected F-statistics Miller (2011, 2015) . Appropriate F-statistic thresholds for the presence of weak instrument bias are likely to vary by application and we thus explicitly test for weak instrument bias. Following the suggestion of Cameron and Miller, we use a cluster robust version of Moreira's (2003) Conditional Likelihood Ratio test, derived using the method of moments (Finlay and Magnusson 2009) . We also use this test statistic to generate weak instrument robust 95 percent confidence intervals around the coefficient estimate on the consanguinity variable. The CLR test shows that the coefficients on parental consanguinity in our IV model are negative and statistically different from zero, in models that alternatively include province and district fixed effects.
The lower bound of the CLR test confidence interval indicates that the negative impact of consanguinity is at least 3 times larger than the estimated effect using Ordinary Least Squares. This underlines the importance of accounting for the endogeneity of consanguinity when attempting to estimate its causal impact on child outcomes, which, to the best of our knowledge, has not been done by previous literature.
By failing to control for positive bias due to endogeneity, ordinary least squares approaches underestimate the negative effect of consanguinity on human development outcomes.
Other explanatory variables have expected coefficient signs. The cognitive test scores increase with child age, which is intuitive. Household wealth, as captured by an asset index has a large positive and statistically significant effect on test scores. Male children tend to score higher, although the estimated coefficients are not statistically significant. Location within Pakistan appears to matter as well. In our IV specification, children in KPK score systematically lower than children in Punjab.
Consanguinity and Stature. The children of related-parents are likely to have smaller height for age zscores compared to other children, with negative coefficients on regressors indicating that parents are related in both OLS and 2SLS specifications ( Table 4 ). The magnitude of the estimated effect increases significantly in IV-LIML models with province fixed effects, and it is statistically significant at the 10% level.
The magnitude of the effect remains with district fixed effects, but the estimates are not statistically significant. After identifying consanguinity, the IV estimates indicate that children's height-for-age z scores are reduced by 1.35 standard deviations.
Next we examine the impacts of parent consanguinity on the likelihood that children are moderately and severely stunted. Following WHO classifications, moderate stunting is defined as having a height for age z-score below -2, and severe stunting below -3. The incidence of stunting and severe stunting is high in rural Pakistan: in our sample 47% are classified as stunted, and 32% suffer severe stunting. The IV estimates reported in Table 5 and 6 indicate that consanguinity increases the likelihood of stunting substantially, with a larger and statistically significant impact on severe stunting (Table 6 , columns 5 and 6). Having blood-related parents raises the probability of being extremely stunted by more than 30 percentage points. The CLR test confidence intervals suggest that the point estimate of the effects of stunting are above zero with 95% confidence. While results examining the effect of consanguinity on stature are significant only for severe stunting at the 10 th percentile, they are consistent with the cognitive outcome results, and recommend further study examining the causal impact of consanguinity on stunting and anthropometrics in study designs promising more statistical power.
Conclusions
Utilizing a unique household survey from Pakistan, we find strong evidence linking consanguinity to reduced cognitive abilities and higher incidence of severe stunting among children. The magnitudes of the estimated effects are much more pronounced in instrumental-variables specifications where we are able to single out causal effects by treating parental consanguinity as an endogenous variable.
Given suspicion that parental consanguinity may be related to a range of negative health outcomes, it is natural to ask what factors drive the decision to marry a relative. In rural Pakistan, we find that if a child's grandfather owns (or owned) land, then the likelihood of his/her parents' being in a consanguineous relationship increases significantly. We also find confirmation of the potential importance of maternal grandfather bargaining power: if the maternal grandfather passes away early, then family influence on parental marriage decision-making "changes" and a child's parents are less likely to be in a consanguineous union.
What do these findings mean for public policy? First, the negative effects of consanguinity go beyond selected severe disabilities and thus there is reason to be concerned about such high prevalence of consanguineous marriages in the developing world. Second, if left-alone, the prevalence of consanguinity is likely to decrease very slowly. With urbanization, increased educational attainment, increased non-land wealth and improvements in both the business and public order environments one can expect to see some decreases in consanguinity, but the effects of these changes may be gradual and relatively modest.
Indeed, discussing trends in consanguineous marriages, Saggar and Bittles (2008) also come out as somewhat pessimistic that this practice will end on its own over time, observing that "it could be argued that the ongoing wide-spread popularity of consanguinity makes a rapid decline in its prevalence improbable. In many developing countries, strenuous official efforts are being made to lessen the appeal of close-kin unions, although with no apparent appreciation or acknowledgement of the balancing social and economic benefits."
Outright prohibition of consanguinity through legislation, perhaps through prohibition of first-cousin marriage given its stronger linkage to poor development outcomes (the practice in Western countries varies: cousin marriages are legally banned in 24 out of 50 states of the United States of America but they are not prohibited under UK law). In Pakistan and many other developing countries, the state's ability to enforce such legislation might be limited. In fact, negative externalities to such policy cannot be ruled out:
for example some might avoid formalizing or reporting their marital status, others might avoid getting national ID cards (which is a requirement for establishing Bank accounts, voting, driving, getting a cell phone among others).
Simple dissemination of information to the public about the possible negative results of consanguineous marriages may provide an easier means of reducing their incidence. Furthermore, information interventions (even those about future intentions) are feasible to implement at relatively low cost (e.g. Leibman and Luttmer, 2015) . A large share of the adult population, 72.4 percent in the LSS survey, report that they are not aware of negative consequences from consanguinity. As consanguinity is more prevalent among low-income households (with the exception of rural landholding families), such information campaigns might target the poor, who are the targets of new social safety net programs. Indeed, pairing an information intervention with social insurance schemes aiming to reduce exposure to earnings risk may be a useful approach. Further, preconception consultation programs, similar to those implemented in the Islamic Republic of Iran and Saudi Arabia (Hamamy, 2012) , might focused on carrier detection and genetic counseling. While such screening and genetic-counseling might prevent certain types of disabilities, other negative effects of consanguinity on children's cognitive ability might not be necessarily addressed by these interventions. 1411 Notes: *: statistically significant at the 10% level; **: statistically significant at the 5% level; ***: statistically significant at the 1% level. Standard errors clustered at the village level are reported in parenthesis. The F-statistic, corrected for clustering at the village-year level, tests the hypothesis that the estimated coefficients on the instruments (Grandfather Owned/Owns Land and Maternal Grandfather Died before 65) are zero. Notes: Village-level cluster robust standard errors are reported in parenthesis. Columns (4) and (6) control for factors related to village location with district fixed effects. The Hansen J statistic tests for over-identification. We report cluster-corrected F statistics to test for weak instruments and then implement the conditional likelihood ratio (CLR) test developed by Moreira (2003) to test for weak instrument bias. The CLR test is a test of the hypothesis that the instruments and the coefficient on the endogenous variable are jointly zero. We next show the 95% confidence interval suggested by the CLR test. As implemented, CLR test is generalized for clustered dependence in error terms using the minimum distance approach by Finlay and Magnusson (2009 Notes: Village-level cluster robust standard errors are reported in parenthesis. Columns (4) and (6) control for factors related to village location with district fixed effects. The Hansen J statistic tests for over-identification. We report cluster-corrected F statistics to test for weak instruments and then implement the conditional likelihood ratio (CLR) test developed by Moreira (2003) to test for weak instrument bias. The CLR test tests the hypothesis that the instruments and the coefficient on the endogenous variable are jointly zero. We also show the 95% confidence interval suggested by the CLR test. The CLR test is generalized for clustered dependence in error terms using the minimum distance approach by Finlay and Magnusson (2009) .
